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|.  Requirements

Key Customer Requirements:

« Turn-key project/system including installation and commissioning
support

« User friendly HMI

« Eliminate signal noise issues

« Short electronic response times

* Qualification to international regulatory standards (USNRC RGs)
« Easy to calibrate and to maintain

« Facilitate future upgrades (RR &5 -> 10 MW)

« Technical compliance

« Platform compliance — dimensions/weight

«  Type and number of signals

« Tight coordination between customer and supplier
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Digital neutron flux monitoring system proTK™

Digital Neutron Flux Channels proTK™

DAK 250 Source range and intermediate range monitoring
With pulse processing or DC signal processing, reactimeter optional also
used e.g. for steam generator leakage monitoring (N16)

DWK 250 Wide range monitoring

With combined pulse processing and Campbell signal processing for in-
core & out-core fission chambers

DGK 250 Power range monitoring
For the PWR with 1 or 2 signal paths for neutron ionization chambers
DLK 250 Flux distribution monitoring

For 3 or 6 SPN detectors with background compensation, calibration and
noise reduction

DSK 250/ Local & average power range monitoring
DMK 250 For the BWR with average flux and flow related flux, including stability
monitoring
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II.  proTK™ - range coverage

reactor power (P/Pn)
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IIl.  Neutron Measurement System (NMS) - Features

For this research reactor, the Neutron Measurement System (NMS)
should:

*  Measure the neutron flux via detector assemblies inside the pool

* Measure the neutron flux from start-up of the reactor to full power in
a harsh environment, with just one fission chamber per system
(monitor)

* Provide analog output signals: two neutron power levels (linear
power, log. power) and log. rate

* Provide binary output signals: threshold and failure alarms
* Be quadlified as Class 1E equipment

Solution :

« A combination of the digital wide range channel DWK 250 and the
digital power range channel DGK 250 proved most suitable.

« The configuration was completed with the custom designed
detector assembly comprising a wide range fission chamber.
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lll. NMS - Signal path

DWK 250 / Wide Range Channel

ulse
guard ring p—L NI 21: discr. — NZ21:1/O, — isol. amp. » log power
e digi / ana
fission chamber AC NA 33: MSV i s isol. amp. > |og rate
° . alarm
wide range relays > test féilure
a ‘ | preamplifier == | NZ12: HMI. K 2 ’
(=) log proc. & ’ 2
NV 230 [T | b eation serial RS484/RCS
T DGK 250 / Power Range Channel
= e [
T NA31: IV — NZ21:1/O, [— isol. amp. > lin. power
HV NH 3 relays ~ test, failure
] | NZ 12: HMI, NK 21, SUBAIRCS
m=@@ | log proc. & : » RS484/R
L calibration serial
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IIl.  NMS — Mounting & Enclosure

Front view of the NMS signal processing
cabinet with the combined wide range and MGPLHeB
power range channels DWK 250 (top rack)
and DGK 250 (bottom rack), respectively.

e — ]

Processing units for both systems,
NMS and RGMS, are mounted each
in a Heavy Duty Seismic cabinets.
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V. Remote Control System (RCS) — Functional diagram

aa-xxx-bb-003A RS485 Address
DWK 250 00000b
DGK 250 00001b
aa-xxx-bb-003B out of scope
DWK 250 oootob | | —"./
| DINRAIL !
DGK 250 00011b i |
2x RS485 L M -
aa-xxx-bb-003C 9600 Baud XA PC or Laptop
DWK 250 001005 oA with
001015 coM3 TCP/IP (Ethernet) rerf1t1vc\>,te control
DGK 250 || max. 100 m software
" terminate ! ?24 v |
aa-yyy-bb-001 here! ] e PC;WER
DWK 250 001100 HMA 15 S24
DGK 250 00111b
aa-yyy-bb-002 I | ::'VAC
DWK 250 01000b : |
: i
DGK 250 01001b S
aa-yyy-bb-003
DWK 250 |1 01010b . .
J The RCS allows power calibration
DGK 250 01011b . .
“_ terminate of the channels via a terminal
here! .
" , in the control room
inside cabinet max. 200 m (each RS485 bus from

MoxA to terminator): recomm. 100 ... 170 m
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V. RCS - Example of the Graphical User Interface (GUI)

File Edit View
Full Power alignment |s the reactor
> now operating at 100 % Pn ?
Adjustment of the
Calibration Factor < No
No Yes
SRS T Full Power Alignment
The full power alignment for
Yes channel aa-xxx-bb-002, DWK 250
is in progress. Please wait ...

A
) Cancel Full Power Alignment
Full Power alignment
Channel Oldcalb. factor | New calb. factor Status Messages

aa-xxx-ob-001, DWK 250 - - Calibration failed Channel nat available! full power
83-00-bb-001, DGK 250 50.000 51.332 caibrated Caibeaticn OK, no faults alignment for
aa-xxx-0b-002, DWK 250 1.000a+00 1.037e+00 Calbration in progress Wait .., wﬁ
83-00-bb-002, DGK 250 - - Not calbrated yet -

On ,,Exit“ go back to main window a3-x0x-0b-003, DWK 250 - - Not catbrated yor -
83-00-bb-003, DGK 250 - - Not calibrated yet -

Selected channel: aa-xxx-bb-002, DWK 250
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V. RCS - Example of the Graphical User Interface (GUI)

File Edit View
»Cancel“ OR Select the current reactor status
— [13
Status == ,after start up " The Reactor is shut down polS a1
Full Power alignment N Status == ,,shut down*
T . The Reactor is in operation
(after start up)
Adjustment of the
Calibration Factor

Cancall oK

Periodic Surveillance

\4
A Adjustment of the Calibration Factor Channel selection
Selected channel: aa-yyy-bb-003A, DGK 250 (¢ aa-yyy-bb-003A C DWK 250
(" aa-yyy-bb-003B (¢ DGK 250
OK (" aa-yyy-bb-003C
Calibration factor 1.000e+00 %FPNV <———— " aa-xxx-bb-001
On ,Exit* go " aa-xxx-bb-002
back to main " aa-xxx-bb-003
window T B Selected: | aa-yyy-bb-003A, DGK 250

On ,,Cancel“ go back to main window
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V. RCS - Example of the Graphical User Interface (GUI)

File Edit View
»Cancel“ OR Select the current reactor status
— [13
Status == ,after start up " The Reactor is shut down polS a1
Full Power alignment N Status == ,,shut down*
Tl . The Reactor is in operation
(after start up)
Adjustment of the
Calibration Factor

Cancall oK

Periodic Surveillance

\4
A Periodic Surveillance: aa..3A DGK.. Channel selection
- " . (& aa-yyy-bb-003A  DWK 250
| Senulati Bnary outptuts ... Measured values c aa—yyy-bb-OOSB & DGK 250
: - (" aa-yyy-bb-003C
Sim. Sim.
AO® | staus | vaue < OK C aa-xxx-bb-001
On ,,EXit“ go 1 Sm-ON 000V " aa-xxx-bb-002
. a " aa-xxx-bb-003
back to main 2 | seorF | soov =
window Selected: |aa-yyy-bb-003A, DGK 250
Time () Cancel OK

On ,,Cancel“ go back to main window
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V. Reactor Gamma Monitoring System (RGMS) - Features

The Reactor Gamma Monitoring System should:

«  Measure gamma radiafion level around the heavy water reflector

tank in the reactor pool

* Provide analog output signals: gamma power and change rate of

the gamma power

* Provide binary output signals: threshold and failure alarms

Solution:
« A gamma ionization chamber installed in a water tight assembly

« The signal processing is performed by the digital infermediate range
channel model DAK 250-g.
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gamma

ion chamber
current to
freq. converter DAK 250-g / Intermediate Range Ch.
NV 103 f

in 1| NI11 NZ 21: 1/0O, isol. amp. » gamma power

g _/— signal proc. _L

isol. amp.
jIS—Bus

\ 4

gamma power rate

alarm
HV NZ 12: HMI, relays > .
= monitoring, test, failure
T || G=ER | re-calc.
=
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V. RGMS - Mounting & Enclosure

Rear view of the RGMS cabinet.

Top rack: current-to-frequency converter
Bottom rack: intermediate range channel
DAK 250-g

Front view of the RGMS cabinet.
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VI. Key benefits of solution

The designed solutions provide the following benefits:

« Delivery of a turn-key solution with a user friendly and easy to
manipulate interface due to the digital processing

« Software-based, modular design allows both system:s:
Ease of calibration and maintenance
Capacity for easy future upgrades if desired by the owner/user

 The choice and design of system components (pre-amps, cables,

connectors, matching impedance of interfaces, grounding

concept) minimizes noise on the signails.

« Full qudlification of both systems is performed in accordance with

international standards
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Mobile: +49 (0)172 8686 079
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Project Manager

E-Mail: ilaurent@mirion.com
Tel: +49 (0)89 51513-181
Mobile: +49 (0)152 09063978
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